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I, Henkx Rechsald Mixers, a British 
Subject, of " Seacraig", Tay Street, 
Newport. Dundee, Angus, Scotland, du 
hereby declare the -invention, for which I 
5 pray that a patent may be granted to me. 
and the method by which it h to be per- 
formed j to be particularly described in 
and by tho following statement ; — 
This invent ion relates to loud speakers. 
It is already well appreciated that the 
toil of u loud speaker should be as liejit 
as possible and that it should work in on 
intense magnetic field. The coil is, there- 
fore, usually wound on a paper cylinder, 
as the wire of the coil alone would not be 
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in an annular gap between a central pole 
and the surrounding outer pole or ring 
20 of a permanent or electro-magnetic 
magnet and this «rap ( which is made as 
siunJl as possible, has to accommodate 
the wire of the coil and also the thickness 
of the paper. 
25 The paper cylinder constitutes quite an 
appreciable mans which serves no other 
useful purpose than to transmit the move- 
ments of the coil to the cone either 
directly or by means of a spider, the cylin- 
-30 der or coil engaging portions of which 
may bo accommodated in slots in a magnet 
pole. 

Now the principal object of the present 
Invention is to provide & loud speaker 
3F> having a coil former which will effectively 
support the coil in a narrow magnetic gap. 
in an arrangement in which the former 
will vibrate in response to as well as 
transmit the movements of coil to the cone 
such that frequencies in the lower ranges 
are parried direct to the cone whilst those 
in the higher ranges resonate the former, 
with a view to obtaining? a more exact 
reproduction of the applied signal. 

To this end according *to the present 
invention, the central pole of the magnet 
is d multi-faced prism having a groove at 
each angle between adjacent flat surfaces 
and a light single layer coil is supported 
[Pri ' 



in the magnetic gap by the cranked ends 
of arms radiating from a central hub or 
boss of light weight material which 
cranked ends work in the grooves in the 
central pole while th© arms form a 
resilient connection to the cone. Thus in 55 
this arrangement the magnet gap need 
be no wider than sufficient to accommo- 
date the coil which should be made as 
light and as thin as possible, e.g. a thin 
metallic ribbon of one or more turns or a 
very thin nietat wire coil. The greater 
flux density in the narrower gap more 
than compensates foT any local reduction 
winch might occur where the grooves are 
f ™~ 1 41 ~" — % ^ m the 65 
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Sorter coil offsets any such reduction. 

The radiating arms resonate in response 
to high frequencies and react on the cone 
of the loud speaker much in the manner 
of a tuning fork which when vibrating 
emits sound, which is more clearly audible 
when the bottom of the fork is placed in 
contact with a hard object or a resonator. 
These arms also form the resilient con- 
nection between the coil and the cone. 

The material of the coil whether it be 
ribbon, foil, or wire, might vibrute side- 
ways intermediate its point* of support, 
isnd, furthermore, due to the heat 80 
jrenerated. there inay be some expansiouct 
the coil which might result in its slacken- 
ing. Each of these possible disadvan- 
tages axe avoided, in accordance with a 
still further feature of the invention, 
according to which the coil is dumped by 
the ends of further arms which bear 
thereon intermediate the cranked arms, 
these further arms working in grooves in 
the flat faces of the central pole or in 
the outer ring of the magnet. These 
further arms may form part of the element 
connected to the cone. 

Desirably, these further armn resiliency 
bear on the coil under light tension lb 95 
hold the same firm, even on the occurrence 
of some expansion due to temperature rise 
under working conditions, and they are 
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furthermore adhered to Ike coil ns by 
varnish. 

The coil Former may be made in a 
variety of ways , either as a mi it consist- 
5 iug primarily of a number of radially 
extending 1 regularly spaced arms irhjch 
extend laterally a ad ore bent to receive 
tic coil, or some of which are bent to 
receive lhe eoil :> iici then t Jj r-il-ir s.-'.'.r- 

10 mediate arms bent down to bear on such 
coil. , 

Alternatively. tb e r-oi! former mar In- 
made as two parts, with similar radiating 
arms having laterally esreudhi'.2 OV :, cut 

15 ends, when'the ends of the arms of tbe 
one member support tbe eoinlttHur and 
those of the arnii ol the other. Hun ihe 
two parts assembled, bear on such coil. 
Tbe coil former mav be macbincd from 

20 the solid or fabricated by securing appro- 
priate arms to a central boss vith or with- 
out the use of a ring situated intermediate 
the length, of the arms. 

The coil former is made of the lightest 

25 possible material, preferably a mag- 
nesium alloy but an aluminium alloy 
could also be employed, or even a plastic 
material of adequate slrtn^ri:. 
In effect, only the ends of lhe cranked 

30 arms and of the damping- amis form pari 
of the weight of the coih whilst tbe 
remainder of the arms and the renin? jior- 
tion of the device form part of the \reigbt 
of the cone. 

35 The coil former may be conned ed Io 
the neck at the apex of an orthodn\ loud 
speaker cone, as by connecting: such tieeh 
to the ring of the coil former^ lml il i< 
preferred thot the cone be- truly i-oiiical 

40 or its conical shape completed h; a ligh' 
weight cone when the real aptx o? surh 
o truly conical cone or added lighi roue 
is connected to the cenlre of I he coii 
former irrespective^ of whether or nni v 

45 is formed with a ring. ^ 

The coil is centralised by a su liable 
spider, but it is al*o prviV;r.»u .n . 
such centralisation by mean" of e 
plurality, comprising at least [lire* ror-N 

50 of nylon or similar material as in I L3.- way 
the coil may not only be nrruratcly 
centered but the tension of such Mippor* 
ing means may bo adjusted. 

In its simplest form the mi.::; 1 !• 

55 of the magnet may b? srjUJrv bn> i' i- K •■- 
f erred to use a liexagonal or octagonal 
shape although there may be almost any 
number of sides having due- regard to the 
size of tbe central pole, and whilst (he 

60 number of sides need not be eyeu. a 
regular even uumber is more convenient iu 
manufacture, particularly in construct- 
ing the coil former no matter whether il bo 
machined from the solid or fabricated 

G5 from constituent pari*. Tk* .'nr-ar lhe 



size of I bo hmd speek*r. Ibi? greater will 
be I be number id side.-, lor example, two 
uhm io live ohm loud speakers may have 
a iir.-Xir.uOiial -erinvl |mlv whiUt tea ct» 
fifteen ohm loudspeakers may have au 70 
oMagoual i-enlml j>olt\ 

Xow in order that the invention may 
he '-kaiiy uiuiei^ood and ix-ati!:> carried 
iuio etreci, it N lieveiimfler more tally 
dt-yrribfl :vith u-fvreuee io lhe auinmpany- 75 
in^ drawings, which are given for pur- 
1Ki<e.< of illnstraiion only and not of 
limitation. 

Iu Ihese drawings; — 

Figure I is a front viety of a simple 80 
form of coil former and coil, and 

Figure 2 is a side view looking- on the 
right haud side o£ Figure 1; 

Figure 3 is a fmut view of another form 
of coil former ami coil, and Sb 

Figure 4 is a side view looking* on lhe 
riirhf hand side thereof; 

Figure 5 is a front view of the central 
jude ol a maj:::vt lor n-n- with v coil id 
tbe nature of that illustrated in Figures 90 
3 and 4, and 

Figure 0 is a side view of tbe central 
pole of Figure 5 ; 

Figure 7 is a front view of a magnet 
ring [or use with the eentr.il pole of 95 
Fijrnre n. and 

Fiuure S is a side view of Figure 7; 

Figure 0 is a section through part of a 
]oud speaker taken on the line IX — IX of 
Figure 10; IDC 

Figure 10 is a sevUou on the line X — X 
ol Figure U lorjkiug io the direction of 
the rise; 

Figures 11 and 12 arc perspective views 
oi lhe f-onstituted parts of the coil former I0f 
incorporated in the loud speaker of 
Figures 9 and 10. and 

Figure 13 is a perspective view of the 
i *j!iiplele two-part coil former and its coil. 

Jteterring now to the said drawings in IK 
v.l-u-h like funis beiir like reference 
tiMiii'-rals. a 'id in particular t ( i Fianrvs I 
utv\ V iliereuf. flu* eoil punipr illustrated 
en ii; Ui * Ir^s tir huh 1. with Hgh teuiuir 
hw l\ from which radiate alternate long 111 
:\rw< U r and short arms 2 2 at regular spac- 
ing in ilio manner nf a cart wheel. The 
£:rm< h*riniun(e in laterally extending or 
\m in iouud end portions 2 3 . 2 J res]icc- 
ilxv[ t % mi which lhe coil 3 is wound, V$ 

The -*ii?U 2 3 of the longer arms i 1 - which 
a* in a i be s?cu in Figure 1 deRue a hoxn- 
•nui <hape, are intended to support tbe 
I-*mI and are hereafter inferred to a^ r-ran!: 
einl- In iliMiiignish Uiem from the end por- \ * 
tinn< '2' c»t the AoHer arms 2 r whi» h pre^s 
on the roil S. These end poriinns V my 
deMiabl^ suJheichtly iviilionl to niaiulaiu 
the teiKinu of the "oil 3 even on the occur- 
rence of some expansion due to the bent IL* 
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generated when working m a loud speaker. 
Ine coil former illustrated may bo 
machined from a solid piece of magnesium 

b other light m^tal by separately fasten- 
ing the boss 1 and the arms 2\ 2= which 
are connected to ff ether as by welding or 
soldering. J * 

m * Ia a ^ 1 modifie 4 coysfa-uction of coil 
-W former illustrated in Figures 2 and 3, all 
tne amis 2 are the same length and the 
cod 3 is wound onto the turned or bent 
2*? 1)ortiotts of alternate arins so 

in it has the same hexagonal shape, 
1j whereafter the end portions of the other 
arms are bent to bear on the coil 3. In 
this embodiment, particularly when the 
coil former is fabricated, the arms 2 may 
extend through a ring 4, A ring may 
20 also be employed with the form el coil 
former illustrated in Figures 1 and 2 

with the coil former of Figures 3 and 4 
ia lUustrated in Figures 5 and 6 wherein 
^•j the central pole 5 is formed as a hexagon, 
and n groove G extending at least oyer 
part of the length of the pole piece is pro-, 
vided at each angle. The crank ends of 
the armB 2 enter such grooves so that only 
o-U the coil 3 lies in the magnet gap To 
accommodate the ends of the other arms 2, 
which he beyond the coil 3, the outer pole 
? r 7 J! f ma?net which, as ilW 
trated m Figures 7 and 8, has its aperture 
3o mulching the shape of the central pole 5 
has grooves 8 provided at the mid-points 
along its fiat faces. 

A central pole for use with the coil 
former of Figures 1 and 2 will be shaped 
40 similarly to the pole piece 5 illustrated in 
Figure u, except that, as the ends of all 
the arms 2\ 2 2 lie within the coil 3, 
grooves will also be provided at the mid- 
points along the flat face of the pole piece 
4-j o to accommodate the ends 2* of the alter- 
nate shorter arms 2 2 instead of grooves 
being provided in those faces of the rin» 
i of the magnet. 
The ring 4 # when such is provided, may 
50 serve as the attachment to the neck of the 
cone of a loud sneaker by fitting therein 
ond being suitably secured thereto, for 
example m the manner later described 
t with reference to Figures 9—13. Ofcher- 
50 wise, the apex of a truly conical loud 
speaker cone may be affixed to the boss 1 
as by means of a suitable element such as 
a bolt extending through such apex to 
engage in the bore i 1 in the boss 1. The 
(50 loud speaker cone may be given truly 
ronical shape by providing a light weight, 
ior example metallic conical niece w&cll 
may be made fast to the sloping wall of 
a truncated cone or to the neck of an 
Go orthodox loud speaker cone and have its 



apex secured to the boss 1 of (he coil 
former. 

The ends uf the units of the coil 
formers illustrated in Figures 1 and 2 and 
3 and 4 may be provided with insulation 70 
as by coating with varnish or by adher- 
ing thereto some asbestos paper in order 
to avoid short-circuiting of the coil 3 when 
wound thereon. This coil 3 is wound Lo 
have the lensf possible induction aud 76 
hence is not only formed as a single layer 
but the turns thereof may be spaced apart 
or separated by a thread. The return lead 
extends up the crunk end of one of the 
aims when, if necessary, the groove in the 80 
central pie piece 5 in which that crank 
end is situated may be slightly enlarged, 
ine coil may also comprise a single turn 
of metallic ribbon or foil. 

Any danger of the radial arms ringing, 85 
due to undesired resonance, may be 
avoided by winding a thread, soy of 
nylon, around each of them or some of 
them at regular intervals, or bv some 
other such expedient such as coating with 90 
varnish or by an application of paper 

Now m Fifmres y and 10 a loud speaker 
assembly is illustrated which incorporates 
yet another form of coil former which is 
formed of two parts which are separately 95 
illustrated in Figures 11 and 12 and in 
Figure 13 when joined together after 
winding on the coil 3. 

This form of coil former is conveni- 
ently machined from a solid piece of 100 
magnesium and the one member, illus- 
trated in Figure 11, comprises six radial 
arms 10 terminating in crank ends 11 at 
fight angles thereto, which ends are each 
insula ivil by adhering a. piece of asbestos 105 
paper 12 thereto. A central lightenin/r 
aperture 13 i* formed in the iunctionof 
the arm* and a ring 14 is also formed 
tnlegniJJv with the arms at a convenient 
distance from fht* centre. The external 110 
diaiiLcU-r of this ring 14 is reduced as at 
lo for thf purpOM' which is later made 
apnareal. 

The other part of this coil former, illus- 
trate!] m l-ijrure 12. similarly has six 115 
arms . JG rauiaung from a central portion 
in whii-k i> a liort- 13 1 and each arm has 
an end jionion It. A ring 18, of a dia- 
meter matching the smaller external 
dinmeter ot (hr nop 1-1, is similarly 120 
formed 111 this par; and the portions of 
the arms 1G beyoud the ring 18 are stepped 
as at 19. 

The roil 3 is wound on to the crank 
ends 11 of the arms 10 and thereafter tho 125 
two parts pf the coil former are placed 
together when the smaller overall dia- 
meter portion of the ring 14 abuts onto 
the ring 18 and is centralised by its full 
diameter portion engaging the stops 10 of 130 
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the arms 10. the ends IT oF which hear 
on tlio rroll 3 intermediate its .support b^- 
lbe crank ends li of the amis 10. 

Tile two parts of (he toil former art 

5 held together by uylon thread 21 wound 
;.round the arms near the centres and 
nylon thread 22 may ho wound around 
rue amis 10. either beyond the ring 14 
as illustrated or within suck ring, to pre- 

10 vent ringing of the arms of the coil 
former. 

In this embodiment there are nrm ends 
on each side of the coil. i.e. the crank 
ends 11 inside and the euds 17 outside the 

16 coil 20 so that the central pale of the 
magnet is shaped as illustrated in 
Figure* o and G and the ring 7 of the 
magnet shaped as illustrated in Figures 
7 and 8. Thus it will he seen from the 

20 upper half of Figure 9 how the enmk ends 
11 of the arms 10 lie within and work in 
the grooves 6 in the central pole o, whilst 
from the lower half of that Figure hos- 
tile ends 17 of (he aims 1G work in the 

25 grooves S in the ring 7. 1 1 should also be 
noted that the magnet gap is no wider 
than sufficient to accommodate the thick- 
ness nf the coil with adequate clearance. 
The ring IS of the one part of the coil 

30 former mav. as in the embodiment illus- 
trated, be made fast to the neck 23 of a 
cone 24 supported by a conventional snp- 
porfc spreader 25. 
The coil former may be centralised ny 

35 a spider in the conventional manner, but 
it is preferred to use a plurality of sav 
at least three, nvlon cords 20. 27. 2S which 
extend from within the ring' IS, through 
the holes 29 therein, around the amis 16 

10 to pass through n bore in the ba*e of the 
speaker support 20 to termiuate at nu 
adjusting screw 30 or some other conve- 
nient form of tensioning means, by means 
of which the coil former may 1* central- 

4o ised with respect to the central pole o and 
held at a tension whicli may be adjusted. 

The coil former last described may be 
modified either by entirely eliminating 
the rings H and IS of its two parts or 

50 bv making such rings no thicker than the 
arms 10. 1C when the two constituent 
parts mav bo held together partly by Hie 
uvlun cord 21 and partly by the attach- 
ment means securing the coil former to 

55 the cone, or by the latter means alone 
which in either case comprises for 
example a nut and bolt which extends 
through tke central bores M. 1* to engage 
the apex of a truly conical cone or of a 

60 light conical piece engaging the sloping 
wall of a truncated cone or the nock 23 of 
an orthodox cone such as 24 as has already 
been described with reference to Figure* 
1 and 2 and 3 and 4. 

05 It should also be noted that the ends 1< 



nf I he anus IG may extend at right angles 
to such arms, in like manner to the 
ermik ends 11 «r the anus 1(1. instead of 
hiring shaped iis shown in Figure 12 of 
She drawings. 70 

It will be appreciated that the coil 
former may take a great variety of dif- 
ferent shapes ranging from the wheel- 
spoke lormalion described to a di*e liv- 
ing ;i plurality of flat edges, with or with- 7o 
out lightening holes to approximate to 
the \v}i"cel-.«pokc shape, and having a pin 
or tongue at each n&glc extending normal 
thereto to curry the roil with such pin* or 
loujruo working iu the grooves in the SO 
cent ml pule or partly therein and partly 
in the ring of the magnet. 

In ea-.-h of the foregoing examples of 
coil formers, the coil has a hexagonal 
shape but it may have a shape having S-5 
fewer or mure flats when the number of 
iirms is such as to a-ive the chosen shape 
and the central pole and plate of the 
magnet are appropriately shaped to match. 
A piece of paper nf appropriate shape R 00 
preferably, affixed to the arms of the coil 
former to extend the full size of the central 
pole, being nicked as necessary to accom- 
modate the end portions of the amis. It 
is furthermore preferred to place this 30 
piece ul paper on the side of the coil 
former facing the central pole a< it avoid* 
i in -ring of the arms. 

In every case the coil former functions 
primarily to transmit the movement ol ]00 
the eoil to the loud speaker cone but the 
arms of the coil former being elastic also 
provide a degree ot resilience to such con- 
nection and they also respond or resonate 
to high frequency movements and suck 1013 
vibration of the Jrms acting on the cone 
transmit such high frequency sounds, 
when the paper or other noh -resonant 
material adhered to the arms may itself 
be acting as n small hijj-k frequency sound 110 
transmitting diaplirngm. 

"What I claim is : — 

1. A loud speaker in which the central 
pole is a multi-faced prism having a 
groove at each an^le between adjacent 1 
Sat surfaces and a light aiugle layer coil 
is supiKjrted in the magnetic £ap by the 
cinnked ends oi arms radial uijr from : * 
central hub or boss of lightweight 
material, which cranked ends work in the 120 
grooves in the centre pole while the arms 
form a resilient connection to the cone. 

2. A loud speaker as claimed in Claim 1, 
in which the coil is damped by further 
portions or the ends of further arm< 135 
which bear thereon intermediate the sii|>- 
porting cranked arms, these further por- 
tions or arm ends working in grooves in 
the flat faces of the centre pole or in the 
outer ring of the magnet. 130 
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3. A loud speaker as claimed in Claim 1 
or Claim 2, in which tlie radiating arms 
extend tlirouffh or are integral with a 
ring. 

& 4, A load speaker as claimed in any of 
Claims 1 to 3, in which the huh or boss 
lias a central bore {through which may 
extend connecting means forming a con- 
flection to a truly conical cone or to a 
10 light cone connected to the loud speaker 
cone). 

5. A loud speaker as claimed in .Claims 
1 to 4, in which the coil is supported by 
a two-part coil former, one of which has 

15 cranked coil supporting arms and the 
other has "the ends of its onns bearing on 
ilia coil intermediate the cranked arms. 

6. A loud speaker as claimed in any of 
the preceding Claims, in which a disc of 

20 paper or other non-resonant material is 
adhered" to the radiating arms, such disc 
matching the shape of the central pole of 



the magnet and being nicked to accommo- 
date, the cranked ends which support the 
coil. 1 26 

7. A loud speaker as claimed in Claim 
1, Jinving its coil supported by a coil 
former substantially as hereinbefore des- 
cribed with reference to Figures 1 and 2, 
3 and 4. or 11 to 13 of the accompanying 30 
drawings. 

8„ A loud speaker having the cross-sec- 
tion of its central pole as multi-sided 
figure, with a correspondingly shaped gap 
in which the coil of like shape is aap- 35 
ported, substantially aa hereinbefore des- 
cribed with reference to Figures 5 and 6 of 
the accompanying drawings. 

GEB & CO., 
Chartered Patent Agents, 
51 — 52, Chancery Lane, London, W.C.2, 
and 

4, Silver Street, Hull, 
Agents for the Applicant. 
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